Functional gene description:
The myofibrils of crossstriated muscle tissue exhibit a lattice of structural proteins called the endosarcomeric cytoskeleton, whose main function seems to be the maintenance of structural integrity of the contractile apparatus (2) . The giant protein titin (also called connectin) is the only component that connects thick and thin filament assemblies and thus provides continuity to the myoThe authors thank Dr. A. Geurts van Kessel, University of Nijmegen, The Netherlands, for the donation of somatic cell hybrid DNA; Dr. L. Brecevic for screening the Cytogenetics Database, and N. Wey for photographic and computer-assisted reproductions, University of Zü rich, Switzerland. This work was supported in part by the Deutsche Forschungsgemeinschaft and the Netherlands Organization for Scientific Research. 1 To whom correspondence and reprint requests should be addressed at present address: Department of Pathology, University of Zü rich, Schmelzbergstrasse 12, CH-8091 Zü rich, Switzerland. Telephone: ϩ41-1-2553030. Fax: ϩ41-1-2554551. E-mail: ernst-jan.speel@ pty.usz.ch. fibril. In the sarcomeric M-band, the carboxyterminal end of titin was shown to bind strongly to the myosin-binding proteins M-protein and myomesin (8) . Interestingly, M-protein demonstrates a striking expression pattern during development: while it is transiently expressed in all developing striated muscle fibers, it is subsequently down-regulated and finally reexpressed only in adult cardiac and fast skeletal muscle fibers (3) . It has been hypothesized that M-protein has a function in strengthening the links between thick filaments necessary to withstand the stronger tension during contraction in the heart and in fast fibers (4) .
DNA source and its description: The cDNA of M-protein was isolated and characterized from human muscles (8) (EMBL/GenBank Accession No. X69090) and revealed that M-protein is an intracellular member of the immunoglobulin superfamily. Interestingly, all the proteins of the endosarcomeric cytoskeleton characterized so far belong to this group of proteins, including titin, myomesin, myosin binding protein C, and myosin binding protein H (2) .
DNA probes used: Two oligonucleotides specific for the 3Ј end of the M-protein cDNA (5Ј-TGGAGATGGGAAA-ATATGC-3Ј and 5Ј-GTGAAAATGCTAGTGTGTTG-3Ј) were used for dot-blot analysis of a somatic cell hybrid panel, and a full length M-protein cDNA probe (4525 bp, cloned in pRSET A) (8) was used for fluorescence in situ hybridization (FISH) analysis. (1), and 16E12 (8p23.3) (9), were used for doubletarget FISH analysis.
Flanking markers used:
Methods of mapping: For chromosomal assignment of the human M-protein gene, denatured DNA samples (10 g) from the NIGMS human-rodent somatic cell hybrid mapping panel 2 (Human Genetic Mutant Cell Repository, Coriell Institute, Camden, NJ) as well as the parental DNAs were spotted on nitrocellulose using a home-made dot-blot apparatus. One hundred picograms of human M-protein and myomesin cDNAs cloned in pBluescript KS(ϩ) (8) served as positive and negative controls, respectively. The two M-protein-specific oligonucleotides were conjugated to alkaline phosphatase, hybridized to the dot blot in a 1:1 mixture, and detected using the highstringency variant of the LIGHTSMITH II System (Promega Corporation, Madison, WI) according to the instructions of the manufacturer. For the regional localization of the M-protein gene, FISH was performed. High-resolution metaphase chromosome preparations were obtained by culturing human peripheral blood lymphocytes by phytohemagglutinin stimulation, hypotonic spreading, and fixation in methanol:acetic acid (3:1) according to standard procedures. Hybridizations were performed essentially as described earlier (6) using the M-protein cDNA probe labeled with biotin by nick-translation. One hundred nanograms of probe was added to the slides, and, after hybridization overnight at 37°C, probes were detected with avidin-FITC, biotinylated goat anti-avidin, and avidin-FITC (Vector Laboratories, Burlingame, CA). For double-target FISH, the biotinylated M-protein cDNA probe was hybridized simultaneously with 100 ng of one of the digoxigenin-labeled cosmid probes. The digoxigenin-labeled probes were detected with mouse anti-digoxin (Sigma, St. Louis, MO) and Cy3-conjugated goat anti-mouse IgG (Jackson Immunoresearch Laboratories, West Grove, PA). The slides were embedded in Vectashield (Vector) containing 0.5 g/ml 4,6-diamidino-2-phenyl-indole (DAPI; Sigma) to identify individual chromosomes and banding patterns. The preparations were analyzed with a Leica DM fluorescence microscope (63ϫ objective) with appropriate DAPI, FITC, and Cy3 filter sets, equipped with the Metasystems Image Pro System (black and white CCD camera; Sandhausen, Germany) to capture images. In each hybridization experiment a total of 30 -50 metaphase spreads were examined, and they exhibited distinct signals on both sister chromatids of one or two labeled homologues.
Results: Dot-blot analysis of the somatic cell hybrid panel revealed hybridization signals above background only with DNA from the somatic cell hybrid carrying human chromosome 8, the parental human cell line and cloned human M-protein cDNA (Figs. 1A and 1B) .
Using FISH, the M-protein cDNA probe was found to hybridize clearly and specifically at a single locus on the pterminal end of chromosome 8 (Fig. 1C) , and no FISH signals were observed on any other chromosome. DAPI banding analysis indicated that the M-protein gene localizes to chromosome band 8p23.1-p23.3 (Figs. 1D and 1E) . To establish more precisely the position of the gene relative to mapped DNA sequences, double-target FISH experiments were performed. As a result the M-protein probe was localized to chromosome band 8p23.3, since it hybridized more terminal than cCI8-394 (97% of cases) (Fig. 1F) and at the same chromosomal region as 16E12 (87% of cases) and cCI8-256 (56% of cases) (Fig. 1G) .
Additional comments: Thus far no specific muscle disease has been linked directly to this chromosomal region, although sporadic cases of hypoplastic heart, hypotonia, or myotonia have been associated with del (8p), and trisomy 8 is among the reported chromosomal abnormalities that are associated with muscular abnormalities (5). Furthermore, mutations that resulted in distinct (cardio)myopathies have been detected in several genes encoding myofibrillar proteins (7) . Considering the potentially important role of M-protein in the assembly and/or stabilization of myofibrils (4), one might expect that mutations in the M-protein gene will result in a similar pathological phenotype.
